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The regioselective reactions of 4-(N,N-dimethylaminbmethylene)-2-phenyl-2-oxazolin-5-one 2b
and 4-anilinomethylene-2-phenyl-2-oxazolin-5-one 2c with primary alkyl amines in acetonitrile af-
ford the corresponding 4-alkylaminomethylene-2-oxazolin-5-ones 4 in excellent yields. Oxa-
zolones 2b and 2c are resistant to aminolysis with primary aryl amines. However, compound 2c
gives 3-anilino-2-benzoylaminoacrylanilide 9 with aniline in acetonitrile containing catalytic amount
of acetic acid, via 1, 5-bond cleavage. The regioselectivity is explained by the hard-soft acid-base
(HSAB) principle.
Unsaturated oxazolones 1 have two reactive sites
towards nucleophiles and proved to be versatile
intermediates in the synthesis of five and six
membered heterocyclic compounds I. Among
them, 4-ethoxymethylene- 2-phenyl- 2-oxazolin- 5-
one 2a reacts preferentially at the exocyclic car-
bon suggesting that ethoxymethylene group is
more vulnerable than oxazolone carbonyl+'.
While other unsaturated oxazolonesv' are found
to undergo 1, 5-bond cleavage to afford a, f)-
dehydroaminoacid derivatives. Further 4-anilino-
methylene-2-phenyl-2-oxazolin-5-one 2c2 and
other 4-alkylaminoalkylidene- 2-oxazolin- 5-ones"
are reported resistant to both ring opening and
substitution by amines. Recently, (Z)-4-(N, N-di-
methylaminomethylene) -2-phenyl- 2-oxazolin- 5-
one 2b7 is also found unreactive towards primary
amines in ethanol or acetic acid. However, these
unsaturated oxazolones 2b and 2c are reported to
undergo 1, 5-bond cleavage with sodium meth-
oxide in methanol to afford methyl ester of f)-
substituted a, f)-dehydroaminoacids2,8 and also
their reactions with 1, i-binucleophiles, such as
hydrazines give 4-benzoylamino-3-pyrazolin -5-
ones+? suggesting an easy accessibili.ty of nucleo-
philes at both the electrophilic centres. The above
observations prompted us to explore the reactions
of 2b, c with primary amines. It was observed
that the reactions could be accomplished smooth-
ly with 5 equivalents of primary aliphatic amines
in acetonitrile and chloroform to give the pro-
ducts, derived from the attack of the primary














present work also deals with problem of regiose-
lectivity as discussed below.
Reaction of 2b with 5 equivalents of benzyl-
amine 3a in acetonitrile smoothly generated the
single product. The reaction is completed at room
temperature (140 hr) or reflux temperature (8 hr).
The product was identified as 4-benzylamino-
methylene-2-phenyl-2-oxazolin-5-one 4a, from its
IR, NMR and mass spectral data. The IR spec-
trum of 4a showed absorption bands at 3275 and
1720 em - I, attributed to NH and azlactone CO
groups respectively. Furthermore, the disappear-
ance of IH NMR signals at b 3.13 and 3.53 for
the two methyls of dimethyl amino group and the
appearance of new signals at b 7.87 and 4.55 for
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Table I-Physical and spectral data of compound 4
Compd m.p. Mol.formula- IR(KBr) IH NMR (CDCI3)
(OC) (Mol.wt) (vmaxincm-I) b(ppm)
4ab 136-38 C17HI4Nz02 3285, 1736, 1718, 4.55 (d, 2H, J= 6, CH2), 7.28-7.44 (m, 8H, ArH),
(278.31) 1641 7.52 (d, lH, J= 14, ~ CH), 7.87 (br, lH, D20 ex-
changeable NH), 7.90-7.94(m, 2H,ArH)
4b 88 CI4HI6Nz02 3244,3065,1720, 0.92(t,3H,J=7,CH3),1.18-1.75(m,4H,2xCH2),
(244.30) 1630 3.35 (q, 2H, J= 7, NCH2), 6.59 (br, lH, DzO ex-
changeable NH), 7.32 (d, lH, J= 14, = CH), 7.37-
7.55 (m, 3H, ArH), 7.86-8.04 (m, 2H, ArH)
4c 91 CI4HI6N202 3242,3061,1720, 0.98 (d, 6H, J= 7,2 x CH3), 1.64-2.11 (rn, 1H, CH),
(244.30) 1631 3.18 (t, 2H,J= 7, CH2), 6.53 (br, lH, DzO exchange-
able NH), 7.29(d, lH,J-14, =CH), 7.33-7.57
(m, 3H, ArH), 7.87-8.11 (m, 2H, ArH)
4d 136 Cl4HI6Nz02 3229,1728,1651, 1.37 (s, 9H, 3 x CH3), 6.55 (bd, 1H, J= 14, DzO ex-
(244.30) 1618 changeable NH), 7.46 (d, IH,J-14, =CH), 7.33-
7.54 (m, 3H, ArH), 7.86-8.09 (m, 2H, ArH)
4e 119 CI6HISN202 3246,1730,1631, 1.11-2.20 (m, tOH, 5 x CH2), 3.07-3.48 (m, IH, CH),
(270.33) 6.40 (br, 1H,D20exchangeableNH), 7.24-7.57
(m, 4H, 3 ArH, =CH), 7.84-8.07 (2H,
m,ArH)
4£ 77 CI2H12Nz02 3281,3063,1730, 1.31 (t, 3H, J= 7, CH3), 3.24-3.60 (m, 2H, CH2),
(216.24) 1651 6.73 (br, 1H, D20 exchangeable NH), 7.33 (d, lH,
J= 14, = CH),7.37-7.55 (m, 3H, ArH), 7.84-8.07 (rn,
2H,ArH)
4gc 97 Cl2HIONz04 3379,1732,1724 4.55(d,2H,J=6,CH2),7.32(d,lH,J=9,=CH),
: :~46.22) 1655 7.40-7.60 (rn, 3H, ArH), 7.97-8.33 (m, 2H, ArH),
8.53 (br, 1H, D20 exchangeable NH), 12.09 (bs, 1H,
D20 exchangeable COOH)
"Satisfactory \T1l'-:rmatyses obtained C ± 0.35, H ± 0.12, N± 0.18.
blH NMR at 1:111.1'.1111.















Table Il=-Reaction (,I oxazolones 2 with amines 3: Formation
of 4
OxaLO- Amin. . Product Time(h) Yield
lone (%)
RT Reflux
2b 3a 4a 140 8 82
2b 3b 4b 48 5 79
2b 3c 4c 48 84
2b 3d 4d 36 86
2b 3e 4e 65 83
2b 3f 4f 26 89
2b 3g 4g 7 days 81
2c 3a 4a 40 4 82
2c 3b 4b 22 3 94
NH and CH2 protons respectively (Table I) esta-
blished the structure of 4a, which indicated that
the reaction involved the nucleophilic substitution
at the exocyclic olefinic centre.
Similarly, the reaction of oxazolone 2b with
other primary aliphatic amines, 3b-g in acetoni-
trile afforded the corresponding 4-alkylaminom-
ethylene-2-phenyl-2-oxazolin-5-ones 4b-g in ex-
cellent yields (Table II). Most of the reactions were
completed at room temperature, however oxazo-
lone 2b reacted with tert-butylamine 3d at reflux
temperature and with glycine only in the presence
of a base K2C03•
The regioselective attack of nucleophiles at the
exocyclic olefinic centre in unsaturated oxazolone
would be better explained in the terms of hard-
soft acid-base (HSAB) principle.
The ground state structure of unsaturated
oxazolone 2b is stabilized by the contribution of
the dipolar canonical structure 2b9• Therefore the
polar and hydrogen bonding solvent stabilises the
dipolar ground state structure more by dipolar in-
teraction because in the transition state the mole-
cule becomes less polar than the ground state.
Thus, in structure 2b, the oxazolone carbonyl car-
bon is a harder acid centre while in structure 2b',
the exocyclic iminium methylene carbon is harder
acid centre. The primary alkylamines are hard
bases and further stabilise the dipolar ground
state structure 2b' with enolate oxygen. Therefore,
the addition of an amine at highly electrophilic
exocyc1ic methylene carbon will favour and pro-
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Scheme I
duce intermediate 5 which upon elimination of a
molecule of dimethylamine, yield unsaturated ox-
azolone 4 (Scheme I).
The structure of 4a was additionally supported
by its synthesis from methyl 2-benzoylamino-
3-dimethylaminoacrylate 68• The reaction of 6
withBa in acetonitrile at 25°C for 3 hr afforded
methyl 2-benzoylamino- 3-benzylaminoacrylate 7
which underwent cyclisation with phosphorus-
oxychloride in pyridine at 70°C affording a pro-
duct which was identical with 4a. The sodium
carbonate assisted methanolysis of 4a also result-
ed in the formation of compound 7 in good yield
(Scheme II).
Similarly 2c on treatment with 3a at room tem-
perature for 40 hr, yielded the same product 4a,
further supporting the substitution reaction at
exocyclic olefinic carbon with the 1, 5-bond being
unaffected. It is noteworthy that the reactions of
primary amines with unsaturated oxazolone 2c
were found to be faster than 2b (Table 11),it may
be due to the enol-imine form of enamine 2c un-
dergoing reaction with amines. However, in com-
pounddb, dipolar canonical form 2b' could be
responsible for the slow reactions with amines.
The geometrical configuration of these com-
pounds about the alkylidene group is not known.
However, these compounds remained, unchanged
after treatment with cold pyridine or on heating
as evident from the absence of any difference in
their m.ps, m.m.ps and IR spectra. This suggested
that the compounds exist in the more stable hy-
drogen bonded structure 46•
The attempts to condense 2b, c with primary
arylamines under the usual reaction conditions
were unsuccessful, However compound 2c on
reaction with aniline in the presence of a catalytic
amount of gl. acetic acid in acetonitrile at reflux
temperature for 24 hr furnished a product which





C22H19N302'suggesting the cleavage of I, 5-bond.
The IR spectrum also showed the disappearance
of lactone carbonyl at 1736 em - 1and appearance
of new bands at 1687 and 1668 em -1 for amide
carbonyls. In addition.the mass spectrum with the
molecular ion peak at m/z 357 suggested the
structure 9 for the product. The 1H NMR spec-
trum (270 MHz) showed D20 exchangeable sing-
lets at b 9.21 and 9.31 and a doublet at b 8.56
.for the three different NH protons, further sup-
porting the structure 9.
Possible reaction path for the formation of
compound 9 is shown in Scheme ill and can be
explained 41 the term of HSAB principle. Since,
aniline is soft base relative to alkyl amines it will
prefer to attack at soft acidic centre. The enol
carbon of enol-imine form of enamine 2c is soft
acid centre, relative to imine carbon, thus aniline
would prefer to attack at the enol carbon toaf-
ford corresponding anilide 9.
Experimental Section
Melting points were determined on a Biichi
melting point apparatus and are uncorrected. Ele-
mental analyses were obtained using Perkin-Elmer
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240 C CHN-analyser. lR and NMR spectra were
recorded on JASCO Ff/IR/-5300 spectropho-
tometer and JEOL FX-90Q!FX-270Q spec-
trometers (chemical shift in b, ppm relative to
TMS as an internal standard), respectively and
mass spectra on a Shimadzu GCMS-QP 1000 A
spectrometer, Reactions were monitored on TLC
using silica gel PF 254 + 366 (Merck). 4-(N, N-di-
methylaminomethylene) - 2-phenyl-2-oxazoline-5-
one 2b8, 4-anilinomethylene-2-phenyl-2-
oxazoline-5-one 2c10, and methyl 2-benzoylami-
no-3-dimethylaminoacrylate 68 were prepared ac-
cording to the literature procedures.
4 Alkylaminomethylene- 2-phenyl- 2-oxa-
zoline-5-ones 4a-f. To a solution of oxazo-
lone 2b or 2c (1 mmole) in acetonitrile (10 mL),
the primary alkyl amine 3 (5 mmole) was added
and the solution stirred at room/reflux tempera-
ture for the time given inTable 1I. After the remo-
val of solvent in vacuo, the pasty mass obtained
was dissolved in chloroform and washed with dil.
HCl, water, brine solution and dried over
Na2S04. Evaporation of chloroform gave a pasty
mass which was triturated with a mixture of ether
and pet. ether (1:4) to give the solid products 4b-
f. The compared 4a solidified on trituration with
cold ethanol. The products were recrystallised
from benzene except 4a, which was recrystallised
from ethanol.
4 - Glycinomethylene- 2-phenyl- 2-oxazoline-5-
one (4 g). A mixture of oxazolone 2b (108 mg,
0.5 mmole), glycine (41 mg, 0.55 mmole) and
K2C03 (80 mg, 0.58 mmole) was stirred in ace-
tonitrile (5 ml.) at room temperature for 7 days.
The solvent was evaporated, water was added to
the residue and acidified with dil. HCI (pH 4).
The precipitate obtained was filtered, washed with
cold water, dried and recrystallised from ethanol.
Methyl -2-benzoylamino-3-benzylaminoacrylate
7. (i) From compound 4a. Compound 4a (278
mg, 1 mmole) was refluxed with Na2C03 (110 mg,
1.04 mmole) in abs. methanol (5 mL) for 1 hr.
The solvent was evaporated and water added to
the reaction mixture. The solid product obtained
was filtered, washed with water and dried, yield
290 mg (94%), m.p. 118°C (EtOH); IR (KBr):
3310, 1695, 1639 cm-I; IH NMR (CDCI3, 90
MHz): b 3.72 (s, 3H, OCH3), 4.41 (d, 2H, J= 6
CH2), 6.53 (br, 1H, D20 exchangeable, NH),
7.20-7.53 (m, 9H, 8 ArH, =CH), 7.73-7.92 (m,
2H, ArH), 7.98 (bs, IH, D20 echangeable, NH).
(ii) From compound 6. To a solution of the es-
ter 6 (248 mg, 1 mmole) in acetonitrile (5 ml.),
benzylamine (0.55 mL, 5 mmole) was added and
the mixture stirred at room temperature for 3 hr
and worked up as usual to give the product 7 in
81%yield.
Compound 4afrom 7. A mixture of 7 (310 mg,
1 mmole) and POCl3 (0.2 mL, 2 mmole) in an-
hyd. pyridine (1 mL) was heated at 70°C for 2
min. Reaction mixture was poured into crushed
ice (5 g) and extracted with chloroform (3 x 10
mL). The combined extract was dried (Na2S04),
chloroform was removed in vacuo and the pro-
duct was recrystallised from ethanol to give 4a in
65% yield.
3-Anilino- 2-benzoylaminoacrylanilide 9. Ani-
line (0.1 mL, 1.09 mmole) was added to a solu-
tion of oxazolone 2c (264 mg, 1 mmole) in ace-
tonitrile (10 ml.) containing gl. acetic acid (4
drops) and the mixture refluxed for 24 hr. Remo-
val of solvent afforded an oily mass which was
dissolved in minimum amount of ethanol and
kept in a refrigerator overnight. The precipitated
soid was filtered and recrystallised from ethanol
to give 9, yield 270 mg (76%), m.p. 201-203°C
I (Found: C, 73.63; H, 5.39; N, 11.83. C22H19N302
requires C, 73.93; H, 5.36; N, 11.76%; IR (KBr):
3310, 3053, 1687, 1668, 1637 cm-I; IH NMR
(DMSO-d6, 270 MHz): b 6.88-8.09 (m, 16H, 15
I ArH, = CH), 8.56 (d, IH, J= 12.86 Hz, D20 ex-
changeable, NH), 9.21 (s, IH, D20 exchangeable,
NH), 9.31(s, IH, D20 exchangeable, NH); MS
(70 eV): m/z (%) 357 (M+, 7), 265 (5), 237(9),
132 (10),105 (l00), 77 (79).
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